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NOVELTY - A transistor (1) is provided on a semiconductor substrate (20) 
between an electric charge supply unit (5) and a signal electric charge 
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(32) of the transistor and a diffusion area (22) of the signal electric 
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DESCRIPTION. - INDEPENDENT CLAIMS are also included .for the following: 

1. MOS type solid-state image pickup; and 

2. charge-coupled device type solid-state image pickup. j 

USE - For use in MOS type solid-state image pickup (claimed) , charge 
coupled device (CCD) type solid-state image pickup (claimed) i 



ADVANTAGE - Increases the dynamic range of output signal of the 
electric-charge detector easily with respect to potential of the diffusion 
area . • 

DESCRIPTION OF DRAWINGS - The figure shows the circuit diagram a MOS type 
image pickup, 
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7signal electric charge storage unit 
2 ©semiconductor substrate 
22diffusion area 
32gate electrode 
Cccapacitor 

Title Terms/Index Terms /Additional Words: ELECTRIC; CHARGE; DETECT;- MOS; 
TYPE; SOLID; STATE; IMAGE; CAPACITOR; GATE; ELECTRODE; TRANSISTOR; 
DIFFUSION; AREA; SIGNAL; STORAGE; UNIT 

Class Codes 

International Classification (Main): H01L-027/146 
(Additional/Secondary) : H01L-027/148 , H04N-005/335 

File Segment: EPI ; 
DWPI Class: U13; W04 

Manual Codes (EPI/S-X) : . U13-A02A; W04-M01B5 



(i9)B#sn$tw (jp) 02) & 13 # 1^ & $g (a) (umnmm'Am&n 

#^2003-101006 
(P2003-101006A) 

(43) $m B ¥&15# 4^40 (2003. 4. 4) 



(51) IntCl.' 




F I 


r--?3-r(#%) 


H0 1L 27/146 




HO 4N 


5/335 F 4M1 1 8 


27/148 




H0 1L 27/14 A SCO 24 


H 0 4 N 5/335 






B 








*8t&ft H*^<0&6 OL (£12 H) 




4582001 -296449C P2001 -296449) 


(71) A 


000005049 










(22)ffl&B 


^13^ 9 R 27 B (2001. 9. 27) 










(72)&l?Hf 










AK^PAKrtl^fS^I2^?&Wl22#22-^ ~> 














(72)fgl3^ 


ISP 






















(74)f^iA 


100062144 








#S± Will « (*U£) 











(57) imm) 

mm) mmwmm 2 0 ±.kb&z n/t»jffiE»«^ 

2 2 Kft-EfHw^WT, •€-©»jSHEtft®«2 2 ©S<i 
V F DKl£G/ctfWjfi#«rffl;*jT S*^lti$gBK*Jts 

t. 

K±BB«*ffltt&» 5 *> eflfKBMftftNMa O r ff5j£3 ti 
A:9fitCttWC 2 2 £WT SStSSSB 7 4fi 
4. <M«?SM«57tt. »ttt£IS(4Hi«2 2 £Stg2 0 

£©ra©!gi^gsc r o k j:-»rff 

gR 1 ©y- 2 <bm#mi§fgagP7©f?jl5i;t5!$l 

j^2 2 tt>y c<mmm$mz zv&mxT-yis+fr 

«fc 5 icQmm^; or C> -5. 




±GSfi £ ©H8©«££fi«c«fc o r m^sw^Sffl l» 

en^y- hs&£*ru c©y-hss«:^p>nfc 
stt«cit.i;T±f2mi§ffi«S8?*>6©m-^s^f*±5em# 10 

±ffiig^SP©y- hiiffi£±faA^m<s?§issi5©?#i!id; 

< ft 4 J: StcSfttS^LTOiC £*4$®£f *«8Sr*S 
C»«3I2] m»9 1 KEtt©«9tttb«IS«:4ib» 20 

r. 

±fafsiisi5©y- h ss<b±iafi-^s^sasp©»j»li£ 
tfe«iiD<£©p^©gfi*s^«. ±g&y~ bmm^±smm 

t£M««Jb*TSaESl±-C«flESnri>*Ci*1$»i 

«««£ ©ra©sas^«. ±8a»%!£K«wc«ftn 
im £ nfc^jsiefii* jh 1 ©^*sav o e> & * 30 

[»3fc®4 ] iS#gi 1 KiB*8©S?Sf«ffl^atc*JU> 

T. 

t&mwt ©fa©sfii^^«, 9 1 ^ttAv y 3 

C £ £1t©£T£1I?wtfctHi£g„ 
[i»J»B5] ¥«(*S«±«:a»<li2?'J3nfcm{4-fe 40 

**{*S«©^®cc^s<afc. §3fe*cciscT{i#« 
S8ISP£ t 

Ztltc*- l-flS&£WU C©y- ftfc 50 



$$682 00 3 - 1 0 1 00 6 
2 

JhSflr#*ffl8fll8tcS8t 3 'J * » h r 

Juem#ii^§ia^©r#igftft1s$©ii{iKi£ c fcHtf? 
±f5i^ti^g*^©m^<i^ ; &s?*ffi-rK*HJb^©£ 

< % 4 «fc -5 (C!gfi*S^ 0 X (,> S C £ £ T -S MO S 

jjawsaffl«:±Ec c DaK)ffl*a3&»e»ffSHi(W£w 

«*£±K»E£©IH©SteS»c J: iXfaWlSffiiW 
±taCC Dgp©m^l9:£<i^«imSSg|5£©K©Sfi± 
6ti)ft«ffi«:i£:C'C±l2«W«*&aW»6©«-9«W*± 

ewronNmMB&r suss** . 

±fB*tifi^K^p &©Htfj«-*&K#ffl-$-K*a5 

jjEcaswoy- Fa@£±i2ft^«iifsagi5©»«Sz; 

tfc&ig £ **. C ©?¥i8&;ifc{;iiiSs©S*m*-r > ^ r 
<%S«fc^«:SSiB-&l/t:^SC£%!|#Si£TSCCD 

[JHBOKIIIttlM!] 
[0 0 0 1] 

C©H9jtt. -e©J:^%m^ffi^g*$tJMOSSH 

i«i^gfo <fc cxc c d mmt$Wiim&ic m t z> . 

[0002] 

[fit*©^'rf5] «2©H»ai«^«£0-CB > 131 3 
7fi?£'}l l C> (p^uW 2 0©affi«:1t^ 

mwistitcmm*- ^210 mmotctb 1 <i©* 

£*Vr. ) (*}«:» lo©7* h^-ft-h'5i, 4o© 
MOSh7>^5 1. 2. 3. 4£«r<l^/c4 

d?^©C MO S A -i> -tz < ffll^nt 
(-^•5. 7* hy-f*- K (PD) 5tt. p-f 1^2 0® 
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+J12 10gl«:iip+ + 12 5«$nt. t,>*>*9> 

(Dn+JI2 1 te*gi|£$ft/c27V- KlS^ltl^o 
[0 00 3 ] C<Dm&3*-v h 2 1 OfttO*. 7* h ^ 

WliS(FD) 2 2^W*r^^Sf§aa5 7<b, 2 6 

Sttfcn+jB2 3*>e>&£y-fev h»i 9i«$n 

-CO*. C F d 2 2ip^x;U2 0£<D 10 

[0 004] ^/c 7* h^*~K5£«#«fifS« 
g(57 <fc©Mfctt % S i 0 2 J^3 1 fcrt-OTJ&ffiSftfcy 

n/cfa^^ifitirSiBSilh^V^X^, 4&*C<DtIj 
JRa^ h 2 1 O©ffi^«ff*aiR»fcS0|[«#«K:m 
*T£fc«><DR#HJl, 8 teSilgg©*!-^ 20 

h*S«:HttDSn^««9««r»8l»7 0«EVF Dtt. 

cov-x7*p 7HRPcim s tvcsmi-sHB 8 

[0 0 0 5] C(DCMOS>f^-^>m CMOS 
^*a*fe^n>/N-^^;b v Oili^— ? h 2 1 0F*g<D 30 
MOS h^>i>X*#jgi2lBliB©MOS h^>^X£<b 

[0 00 6 ] COCMOS^-^>t», ^3&C^ 
*$mt 0rR*Bl h 7>^^4©y- h 

h-5>^x*3CDy- h>^UXcI>RST£:*>Si*"£\ 
H l 4 *Cc^T»j»*£»ffl«2 2 <Dm&V FD^'J-fe-y 40 

h«ffiVRST«CR5ETS <SC>»**i«, {f^m^s 
^3$ 7 ^(7)ff§I^^^k:f^ ) „ CftteJ:9, CCO-Y 

y - is-t >m*aijfmt Lxm 3 tptcfjkTvsmnE. v 

RST2^tU^T^o ttffiKB&3^6l9Sfflt 2«C4>TG*J 
*>T4*T©S»JW«I** PD5sW3tfh 

TPD5ftCDn+/I2 1 Ocfll-T- (i^W^^t^A 

W^r^t)^ii$nr^<, p 

2 i(D^tC«i£ii h ^>^*£ 1 ©y- hH=E3 2CD^ 50 
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Wfffl*. m^tePDSftK^T^o #1>*C, 13t«: 
^TB$^iJt 2rf£5£h 5>^*£ 1©^- h^*;l/*<i>T 
G£*>£-t*T, hm®3 2(STCD^II^K0^ 

HI 4tpCC7S-r<t^«:PD5*©« : F«:-««:#JS| 
SM^2 2^SS$^ <J>TGttPD5*CD 

2 2<JMItiVFD#£{fc-r* (^fcfi©«ffi*V s i 
it^o ) . *©£{t«<DWEVs i g^rMOS h^> 

fc<fc£«rf¥t\ MOS t?>tsZ$3<DV-X&ft'b 

(r»4R*HJi/ h ^>> > x^4^fcB^-r^o cnoc^o, 

!IOT«8«:!B««fiEVs i g2^«, 
[0 00 7 ] Sitft^8 «COtt3W*H«L«Cl>tB*III 
B*s. tH»rS1f>^iJ>^ (CDS) fiTSE© 
HfB^fi^mEV RST2i C<DWB#« -EffcffV sig2 

h SbftlC <£ -?~C ft^t«ffiS8ig|S 7 X Ltc?>#A& 
[0 00 8 ] 

«BMxa»f©»ja«:fl5l^ »*W«:MOSSSH#a»» 
jB©WSKEEt>fiT"3**«roj«:**. c<D*BWEE<Dffi 
TKicfc^r, &*fi^HH (ft^««WI»7rWu 
iWSTFTZttto. WBRa~y h2 1 Or 
W*(t#©y-f ^5 ^U>t> (S/NJ± (ft-^»^^ 

xtk) i^{ffir^€) 0 ) D^«r*tt<a4«iai#£ 

[0 00 9 ] ccr, ASEHS^mR^^ttR^fttt^ 

-eo»u>fr^ hMI*A*Ut^^3^ holt 
**f8<. «««:^»RW5i*faccDC-DC 

[ooio] fcr, ccD*?8©»ia» % *^#s®± 

[00 11] */c, C©»WOBHtt, *OJ:5«:«W 

&ajg§*^t?Mo s ^@«g«^®^ i ox c urnrn 

[0012] 
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/as titc. mmffiim6*znffiwmt> ±ibs« 

SS±«:i9:W6*i/cy- hmSSrWO. C©y- h«© 

icmmm^Lx^ zct z&mt? ■*>. 
Cooi3] c©WfflS«c*so»r. r<t#s?SrS:«*&-r 

Sj itt. #m&Jil^©<fc5KS6{i^1t?5£f6£L/ 
Tf*i|&-f £i§££. CCD ©J:5«CS< 
©g^*> fcSWBlo fcflWWf *3 
to. 

[0014]*fc, rflMM^vwJl'jtfSKtt.&JrS 20 

ti©y^^5 9^u>t>**i#ii/h <v) rasas^. 

««e^KJ:*i»*«0. lV«TT*Wt *©ss 
t&£t* rj|j«i«:j)i{a"r#sj tcR2i.-$-&«>©&-rs. 
[0015] c©^Bj©s#tftttj*ia^«, *■**. <t# 

EBWEPflnsh-c. m»{^8is^6©{i-«tm?5**±fB(i# 

JBttt«*©«tll[«:i£:Dfca*fg<W«tt*S*i*. C© 

iK)Ua©y- hmffi«:iSu^u©sBE3WEnj)nsn 
ri^©-c. ±fse3nsi5©y- hwmt±M&m^wffiW 

jsiti£tt««©»«!j<^>->*^ai< la-at^s. 

[0 0 16] &*». C©Slwt&ai$Sa«. m-^mimtfiE 
fcfeCC. fij^gp©y- h«g«C®U^©«BE*S|EnflO<* 

[ooi7] -ms&movmitiammt. ±te^sp 
©y- hssgi±ge(i#sKsasp©#iBi!i:tfc««i© 

[0018] C©— £SjS6^JS©renStfcfflKStt. &*0© 

ssjjt7'D-fex«:*5(,»r±fey- i-iso?^ i7A£-> 
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[0019] -5SJ£jB!8©mffitfclHiSS«, ±sB$aM§|5 
©V- hSS6±Efi43«^S|ffi(0»Stt:ftMH«£© 

^jse©5rm i ©£*§,&-> y 3 s±iey- h 

[0 02 0 ] C©— HSSBfS©Sfir«IHiilS«, &*0© 
»Bg7'a-fex«:*ji,>-c±fB^Jli3K©^i'^f ->* 

[002 1] -SetUBn©W9t*ffiSES«. ±ifiiB2£g|5 

ra©^fi*s-^«, in i ©£*§&-> y 3 >n a> h u s±§b 
^2©^a->y3>jB*i9:W'rBfiSsnrc>*c4«: 

[002 2 ] C©— ISJB&«©fI<BffctB£Htt. -2*0© 

ssbs y a •fe *$ i, >x ij&m 2 ©sus y n >®fc <t 

tfC©Sg 2 (O&m&is y 3 >JS(co«c*iS^JSI3^©-7 

[0 02 3 ] C©J6W©MOSlf@»S»i?B«. 
f«l«l:KtKBMBEf>J3nfc*ffi-bA*WT*MOSai 

HftaHMarcfto?. iiB^^a-bjutt, ¥*#s« 

S^m^^SBi. ±IB«R*H«c±IB«»6»f3aE«WiW 

ssspi©ra©s«±«cKW6nyty- hsassrwu 
c©y- nsfc^it p>txtc&mc&c>x±§zytmm& 

»i. ±safi^siSfsaa5«:ss3n/c[&^miSf4yH2 

[0 0 2 4] C©3SW©MOS3SB*8B«§!B-cra: t * 

r, «^«w»8W© »attt»««©*ttJ>« y * » h * 
^©siisWEnjnsn-c. 5feas!SiSi5^6©ft-^SiSf*J 

±IB[g#m(§fSSSI5^l5jll3n.S„ ftt. ifiSs^SCC 
tcmt)mmt}Wt>2ti. a*WL*S«:J:oT±iBififi 

^a*.6©w*(i^ 5 g!*ai$n.E.„ c©i#. isngp 
©y- h m^«:iSu-<ji/©mE* s EnJDSnr i/>4©-c, 

±sB®3|gP©y- h ^Si ±fBft^^SSI8P©r?)Sffi 
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[002 5] C<D»M©C C DSf@*»»KS«, ¥m> 
JB£*iB8T*CCD»<fc, ±K»«*ffiCC±gBCCDSB 

±E»«*a^6©m 

£ ©»jfil£ffc««©»«# ^ > U * J\,*m< Z> «fc 5 CC 20 
[002 6] C©«!BOC C DSi*»««attt, * 

^u©«E^Enans nr. jMfflSBR^s c c d£P£ 

Sec J: o rJJEWI*g»60H)*W3W*Hi 3 ti 30 
-5. CO<t£, KiUgpcoy- h Office iSU^;l/ComEE*i 

[0 0 2 7 ] 

[0 02 8 ] (»ljtJBg«8> H2tt, H 40 

MBSfl^«imHlKK«$trMOSfiHraflttK (C 

C©CMOS-/y-^-fe>m (BI1*CC 

^TlnjOiStR^tf *>mmxsv hus?** l 3 & % SE^ISJ 

<t . c <DgH«-^JBl 1 6 teg^ £ nW*fij<D jgfi? ^tf 5 
gfijlW h 5>isX* l 7 <h, *¥*u? *tcs-3i,vc 
SSiBtKh^:^** 1 7«r*>. *7lW»***¥V 50 



»BB2 0 0 3- 1 0 1 006 
8 

^ h US*** Hi, *?fi#ai 8<h, U*IhI881 5 
*0M.r t»4. p „ **i£ab« 1 7k¥«racc«. 

h U^** 1 4CcJ:orsR£5iJ©giljStRI^ 
>i;** 1 7©*W>Sh, 89©2W©SitStl?h7 

^JgU 6 0^^>tt<B<Dgiia!Rh7>^X^ 1 7£ 
L Xfr¥-m^m 1 8 KzSil L , 3S 0 ©*J<DSitt«*MI 
1 6tt#¥fi#«l 8*P6iKR£ft£ 0 C(Dl7k¥»!WI 
h l 3«:J:^rjiIi^C3liRsnMf 

©HSU- 9 h 1 0<Offi*(i^SS<t#i® 16, t> 
tRfiS<0Sfi»tR h7>^^17, 1 8 Zft 

ortB^EISSi 5(cS8^tB3n^o llflErR^ffiTKHc 
«WffccE«ofcfflMraif>^y>y (CDS) @r 

[0 02 9 )01 W#HBRaji ? h 1 0 rt<2|n]B§m/5i$;£ 

^tn^ a mm<o^g><otc#), mi 3*©ft 

CCTftLfcBUR a- 7 h 2 1 0 <b|Q« 
JC. hy-f*-F5£, 4ocDMOSh^> 

2, 3, 4 4 V<ylsisXZlT&<0 

h^^t-F (PD) 5«, p^-x;l/2 0<D^ffiCCn + 
IB 2 1 *16&LXBJ&2tlXi,>2>. n+121(0 
MB«:ttp + +IB2 5^M?nt, l>fe^Sffl&&<& 
S»otl^ 0 6(J7^^-rt-F50n+12 

[0 03 0 ] COiSRai^HOfltCli. 7*h#-Y 

««<FD) 2 2*Wr*«#*W»8K»7i, $^>tC 

n/cn+JB2 33^6ft&y-fe^ h351 9i^M$nt 

c>^c c F o &mmwg%L2 2ti>vx)\'2o torn 

[0 0 3 1 ] *fc, hy-f*-K5i«^««f»ai 
pP7 icDPflCC^, S i 0 2 Jig3 1 ZftLXBtiZZtltcy 

-h««3 2^wr^<es«<tur©<sash7>^x» 

y h^[5 1 9 iOMCCtt, Ss3Mh^>^X^ 1 <b[5li;«jS 
*«Foy-fey h h7>^^2^»flc$ntl^o 

h^>^Xt$f h^&3 2 <bff-^m^SSgP7(D 

r*iBffi««iS2 2<!:(DH«:*^^^Cc jWfffflisnr 

^3 2©«fl[«:J:o-Cf*jBl£|fefiR«2 2<D»m^r>^ 

[0 032 ] ^/c, 3«Cp d K§«£tt/df-^1I^£ 
WiT4|gS6h-7>^x^, 4«C(Djli^^^-> h 1 0 

mi> h^>^X£. 8«Siii«Oft^«@f€r«*IL/rtii 
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t)t2>tcto<Dmm.{mm (b i *©stt^s 1 6K& 

«BSIR6R7©SEEVFD«* * 0»7[pI8S 

r«Mi3*iTSiff«#«8^U*3n4. VRSTttU 
•te?h*EE* VDDttWBMET**. 
[0 0 3 3 ] C(Dmm^^y h 1 OCtfcfc, gS>:7 h U 
^^13 7^6 3007^18^^^, "T&Jbt, 

mm^ y b 1 0<DtB*«EE*aS?WCcaitt«#«8K: 
tH^-r^/c^O^Vl/^ <J> S E L <t #A;ft3 tx&o 
[0 0 3 4] CCOCMOS -f-rf-5*fe 

5o -e<Dfg x B$S»Jt 1 fiC y -is 9 h F5>t?^^3(Dy- 
««2 2©«aVFD£y-fe-;> h mftVR S TtCBBE-r 

iLTS3*CC^-r0fB#mEEVRST2^ffl^T6 o «J 

rmm>h*mt 2t t c<&TG&*>?z>£x<DWwmm 
PD5«^h i/£Strc*fK!feK<*9**y7 

£f££3i±&<^ i4*^fPD5F*5(Dn+I2 1(C 
(x*;U^^-f ^^AfliCCJWC^r) #SIS3 

ntiKo oftLte&z^ PD$<Dn+m2 i tm^n 
mmm^ i <Dwmt&mm 2 2 torn tamm 1 5 > v 

7s* lcDy-hm®3 2<D«&CC<fc*x*;l^[*fijW& 

m2tixi,>2>tc&>, c(owmnr$tp. ^pds^* 

AV = VH i X (C c / (C F d 

Wittf, 

VHi=VDD = 4>RST = 4>TG=3. 3 V 
VRST= 2. 3 V 
C P D = 3 f F 
C c = 3 f F 

AV= 1 . 6 5V 

o£9. y-h««3 2i#«St«««2 2i 
<DM©6«S^C C te<fc^T»Jtt^««2 2©#'F:/ 
i/ti^l, 6 5Vft:W8S<fcS. f Lt, ^(Dfttctt 
^Air%>j 2U>isW%fck$fL2> 0 COmxtZ. 3. 3 
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l<E>y- h^UX<l>TG£:t> (igU-<;l/VH i 

£EP»n) s-e-r, h««3 2fiT©»fi j &fl*9i* 

H5*«:^T«J:^tCPD5*(0«^— acc#i6ffi 
-fXttPD5Ttt»4lfet*. ) o }M»£Rffl«2 2«: 
10 ) . *Offlb8©«EVs i &£MOS 

^^3<fcje«»»9raijasn&v--^7*oyiags(c 

ff#»8«:9JB»«#*EV s i g 2^tti^T^o 
[0 0 3 5 ] «Et?K*ffi-rB#CC«?JJ»K:|5BUytfflM 
— fi1f>yy>^ (CDS) [El3§"CCDS^:tfl\ Mffi, 

vmfrm-r mm*, m^nnsi 5-ccDs^tfi^ tra 

<DBgB#fi#miIV R S T 2 <t C<D?flB$fI^IEEV s i g 
20 2 t<Dm*®L>oX&j]?Z> 0 CtltCjzK), ±.m<DV*v 

[0 0 3 6 ] CCT\ CCDCMOS-fy-^-fe>1fC 
(KU^VH i L/c<b#, y-bm^S3 2£ 

.»aHS»««2 2&©m©s«s^Co tc^^t, 

ffitft««2 2O»«^>^^^a<tto-C0^. o 
/c*^T ( B5*lcD' -C^T^^CC, ffi#fi#<02W 

[0 0 3 7 ] SkWW*miZ>t* gjWS^Cc 

f>^t^«AVB, ^ (i) rs^ns. 

[0038] 
+ C C ) ) - (1) 

3#>6##>£<fcMc. hm@3 2 tnmwi&ffl&2 

4 2 (»iBSttt««2 2*c:a>** h4 1 S^Utoft 

<b««cc\ LtfrXstzifih, tiHnfi^>^y >y (CD 

S) ^rtfx.^, ^SJS^Cc fc<fc<2>m{at':7 hCDiJ^« 
[ 0 0 4 0 ] COcfc: C0CMOS^-^>H' 
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[0 04 1 ] ^6-0 1 ot«n^ftJbK**^*c 
[0 04 2] H6cc^rflirtt* ±tB* + >^>*c 

c B ( y-h««3 2«ffaBMk«W2 2±« a Cffi9E8 
y- («F#3 2 Ar^T) £#BffittfiM2 2 <b 

op^cc«y-h*fe^jg3 2 A^sfiorc^. 

£C C «\ y-h«SS3 2A<b*a9E»««2 2i©*l' 10 

[0 0 4 3 ] S7CC^TWT«, ±IB* + '>"f*C 
c *»i£»««2 2te:n>** h4 1 
^g^^n/c^HiB® 4 2 £fH 1 (D^HSft^ U a 
fefcay- Msa3 2±*-C3BttS-l*T«tftSnrc» 

y- h««3 2±a-csaEL/c^«iB*a ofhh 2 20 

At^t) <ty- hm@3 2 (hCDPifltete, B7nLftl»JB 
SHE* 4 2 A <ty- hm@3 2 iOS*W«»«: J:ot 

[0 044] H8«:7R-rWlr«, JbE*+"*5/*C 
c J»l©^»»5/U3»1^6a*y-h«S3 2 

&tttttt1IM2 2&C:n>#* h 4 1 , y- h^S 30 
3 2 ±* rffifiE 0^Hie«4 2Afe<fc^>^^l>4 

ia^i riawsi$n/cs 2 <d£*sb^ y a >n 
3 5*Hwr*BEsnrt>s. y-hm@3 2im2o 
awj|5/y=i>ji3 5i<ow, m2oMji3/>; =>>n 
3 5<b^«ia»4 2Ai©iBw:w. -en-ens^ 
JifaiB»i«^??auTi^. tt^>^Cc ^20 

ftBAf U3»B3 5iy-h*fi3 2 4 0»rfiJfift»Cc 
ft©l^:/n*;*fcfcivc#2<D^*§Bvy =1 40 

[ 0 0 4 5 ] 0 9 CCtjVTWS, 0 6Offl<fcB7<DW<2:*: 

3 2 A 2 2 <!: ©*trajSB»*C <t 

n^>glCc . <b, JI«EU/c^HE*l4 2 Atr-hm 
«3 2Ai<D*tI»iaJ»K:«fcor«fl5Sti'5SSCc 2 £ 

^>^C C HSR:*-* h<D®m*t*£f3< C<fcfc 
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[ 0 0 4 6 ] H 1 0 teTjVTWtt. H6©«iH8(DWi 
@3 2Ai#«tt»««2 2i©»rSiaJ»«cJ:or«tt 

$ni>giCc . #2<D£iSB*>y=>:>jB3 5<ty 
- h««S3 2 Ad©»rSieB»ccj:or«fiSsn-5S*c 

^2(D^*Se^> , ;r3>H < a>$r*K *J«fcC^« 

[0047] C^^iC, C©CMOS^^-J/-b>t 
tt, CMOS^D-fe^3>^^;k oSOIBRj.— ^ 
h l 0|*J<DMOS h^>^^$3^fflaisllS<DMOS 

>^x*£H— igr^jssna. -ecoitem, CCDCM 

0 S -< y ->Hz ocd*S[p1S§^ v 7xm$LZ ft 

[0 04 8] (»2HS6JB») HI 2«, C<W89B©«- 

(-/>5'-7'{>iCCD'fy-^>1f) £>W§(p]&§ 
iKtSUW*. C©CCD^-i>-fe ¥g 
(H9 1 1 Wfp^iJH 2 0) 0«ntC23c 
7Kf?»Jtt«:|S5iJ3*ifcffl»©BI*l 104, &UJR1 1 
0*6©«*lW*aiBIEiib^X4>V 1 . <I>V 2. 
4>Vm«:S-3l>TgiBCCD{cRaSU *oiiJ 

fli«ciiKXiS3as-r *««<oaiBc c d i 2 0 4, sssc 

CD 1 2 0^6©fi#«fif**T(BS^VI/^<I>H 1 , <J> 
H2, ^HnCCS^irTk^ratCjIB^ieiST** 
¥CCD112£. COtK^PCCD 1 1 23^6©(a^« 

1 1 8*/H/r*wr«WBr*a»HK 

1 1 5*«M.Tl>*. 1 OttJfcBKUBR^iLr 
rco^^- Ft^-Cl»5, liCCDl 2 0 
47K¥CCD 1 1 2 A-V***ln8r«C9t*« 

[00491 S1 1 fcTjrr J: e> Cc. ±fEHi^[pl5§ 1 1 5 
tt, tK^PCCD 1 1 2<Dmtt% (»ng) ^6^fS^ffil 
ftfttStra 0T»«S tlfc»«t««« ( F D ) 1224 

aa5i 0 i&zmi&mmtcimNiux&mztitcn+m 

1 2 3^6&-5 y-fe* hS51 1 9 i^JgSJStl-Cl^. 

c P d \*#imikWM 1 2 2 i p ^xju 1 2 0 t<om<o 

[0 0 5 0 ] $/c, /K¥CCD 1 1 2(DtB^flS (*n 
S) <tft#^?5SfflSi5 1 0 7 t<DraCC«, SiO a il 
3 1 ZftlsX&mStltcf-bmmi 3 2£WT£E£ 

»<fcor<0is£h^>^;** 1 0 i«^nti^ 0 
5 etc, m-^m^sagpi 07&y-fe? h»i i94<d 
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*i o kdv- hisi 3 2<hft-^s^san 070 

t^Cc(t ^~ h^&l 3 2<D^{itC<fcoT#ie 

m*m®\ 2 2<D^^7->^^;u^<^^<t ; 5tcm 

roo5i]*fc, i o 3«c F □ (tcwmztitcm^m 
ffi&ma?2>$%$bb? I0 4«c^y-^ io 

comfrmo b^^isxz. i o 8 tz&m^mnm^z 
mEoxmf)?ztctb<D&timm& i o 9 ^sus^ 

ffth ^>^X£ 1 0 3 t-^M\>"?sV>7s*l 1 0 9 <bt*V 

o 3 coy- hms«:6n»n^ n/cft^^saj i o 7 cd 

BE, VDD\tmmmi£X$>Z> 0 20 
[0 05 2 ] C <Dmt>®$& 1 1 5 te, JUl ^J&gS&t** 

h i i oiiHj;fftci»{^&o sr, 'J-fe 

^IMWf^l 2 2(Dm{4VFD3&5»;-te^ hlfiVRS 
TCCt£££ft& 0 #CC, 3ki£h^>^X£ 1 0 \<D?- 
bmm \ 3 2K^U^;UD^EE<I>TG = VH i&WmZ 
nt, Hifgl 1 OCT)?* h^t-F^61ICCD 1 

2 o i7i<?ccD i i zzm&otcm^mmm^mm 

SfggPl 0 7-v|^^n^ 0 ^OX. MOSh7>^ 
#10 3 iS^S^l 09tM^n^>V-X7*P9 30 

i$l 2 2CDH&VF D^C/cffl^ft^ffl^i^tx, §1 

<&aji> h^>^x# i o A^cx^x^com^m^m^ 
M-mv>y*)>? (cds) zft->xmm?z> 0 

[0 05 3 ] Ctr, CCDCCD-T^-^-fe>1f'C^, 
IS^h^>^X^ 1 0 loy- h^;UX<t>TG£;*> 

£#28£tfc£I^ 1 2 2 iCD^CD^S^^-Cc K<£-?T, 

1 2 2Wl^r>i/t^g<^^t^ 40 

[0054] ±g3^f ^>^c c (ommz. 06-01 
o^btchot m-com&zim? ^.cim^ 
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[0 055 ] 

[0 05 6] Ztc. CCD&WOMOSmm&m&Simte 

cir«c<ffi#«:, m?)m^<D#>(m 
Z>£±&X$Z 0 

gmttc^ttitcmm^-v bcom^frk-rmx^^o 
imz] ±tEMo s mm tm&^vmE.xmfrft'? 

[S3] JilBMOSMHWi^^CDtt^^^ 
£„ 

[05 ] ±IBi®^a^ * h^rlf^-r^ffi^I^CDf^ 

[06] * * /<S/ * <D^^^lT0-C& & e 
[0 7 ] **^£0^&WI£;^0r&£o 

[0 8] **^is*<Dmm\\*m-?mxhz>. 
[09] **;^*0^m^0r&£ o 
[010] * +^f*<Dffimm*^irmx&z> 0 

[011] CO^<D^2Hjfem^CCD^iI^ 

[012] ±IBC C DMH(*a«^S©«SEB»liIK1f fiS 

[013] fi6*OMOSS!H<*»«SIIE«:$*n/ciii 

[014] ±IBiS^^^ * h *««r*fit«««©(E 

£. 

[W#cDi»W] 

1. 10 1 (EiSh^>^X^ 

3. 103 IKKih^V^X* 

4. 104 S*Hilh7>^$ 
5 7t F^t-K 

7 , 10 7 ft ^m^ssas 

2 2. 1 2 2 ffitttfeflM 

3 2, 1 3 2 y-hH@ 
15, 115 ffi^ESS 
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